Cell fate specification and differentiation in the nervous system of Caenorhabditis elegans.
Neuronal cell fates are specified by a hierarchy of events mediated by cell-intrinsic determinants and cell-cell interactions. The determination of cell fate can be subdivided into three general steps. First, cell fate is restricted by the cell's position in the animal. For example, neurons are specified along the anterior-posterior body axis through the action of the Hox genes lin-39, mab-5, and egl-5. Second, a decision is made to generate a particular cell type, such as the progenitor of a neurogenic lineage as opposed to that of an epidermal lineage. Among the genes that influence this decision is the proneural gene lin-32. Third, characteristics of a particular cell type are specified. For example, in a neurogenic lineage, a decision may be made to generate a specific neuron type such as a sensory or motor neuron. Genes that affect neuronal fate can act in different ways to influence the development of different types of neurons.